Abstract. An extremely simple and elementary but rigorous derivation of maximal biomass of parasitic plants is given using an assumption that metabolic rate of the parasite should not be larger than that of its host organ
Introduction
Recently the scaling relationship between the total parasite biomass and its host body mass has been caught much attention. Parasite affects its host's growth, morphology, and now parasite-induced changes in host biology is still problematical. It is widely considered that parasitism is a major selective force in evolution and a key structuring force in ecosystems [1] . But how heavy is the maximum parasite biomass that can be supported by its host tree? In this letter we will give an extremely simple derivation of the allometric relationship between total parasite biomass and its host organ mass based on basal metabolic rate [2] [3] [4] [5] [6] [7] [8] [9] . To whom any correspondence should be addressed. 
Allometric Analysis
Recently allometric scaling in biology has been caught much attention [10] [11] [12] [13] [14] [15] [16] . The use of allometry to derive emergent scaling relations is an important direction for our science to move in. The relationship between basal metabolic rate and body mass has been the subject of regular investigation for over a century. Until now, the classical (global) approach to the basal metabolic rate allometry problem has been to search for a single power function in the form:
where B is metabolic rate, is the body mass, b corresponds to a scaling constant, and a is the scaling exponent. However, our preliminary study [2] [3] [4] [5] [6] [7] [8] [9] reveals that different organs in a living body have different metabolic rates. Four metabolically active organs, brain, liver, kidneys and heart, have high specific resting metabolic rates when compared with the remaining less-active tissues, such as skeletal muscle, adipose tissue, bone and skin [17] .
body M
The present paper, therefore, begins with an organ approach at a cell level to allometry scaling of metabolic rate instead of the global approach. The cell is the basic unit of structure and function. It is the smallest unit that can perform life functions. Everything that the cell needs or has to get rid of has to go through the cell membrane, the amount of which relates to the surface area. Therefore, the cell's ability to either get substances from the outside or eliminate waste is related to the surface area. We can assume that there are n basal cells with characteristic (or typical) radius r. The metabolic rate B of the organ scales linearly with respect to its total surface:
where A is the total surface of all cells in the organ. The mass M of the organ scales linearly with respect to its total volume of cells:
The total surface of cell boundaries is of fractal construction, so we have D r A~, (4) where D is the fractal dimension of the total cell surface. Due to the smallness of the cells, we can assume that cells are space-filling ( thus, for example, the nutrition can reach each cell in the organ). If we consider a leaf of a plant or inner bark of a tree, the cells in the leaf or in the inner bark are arranged on a two-dimensional plane rather than in a three-dimensional space, see Fig.2 , so the fractal dimension, D, in Eq.(4) tends to 2 [2, 9] . Under such a condition, from the relations (2) and (4), we have 0 r n .
Explanation of the allometric law (5) was given by He and Huang [9] . As a result, we have the 2/3-law for plants:
Parasitic plants are a group of exploitative organisms that have evolved to utilize another plant's resources. They tap into the xylem or phloem stream of their host and withdraw water, mineral nutrients and carbohydrates through the haustorium, a structure which provides vascular continuity from parasite to host [18] [19] [20] .
Similarly the basal metabolic rate of the parasite, , scales as [10] 
where m is the parasite biomass supported by the host body. The maximal basal metabolic rate of a parasite should not be larger than the basal metabolic rate of its host body, or the host will die of malnutrition, we call it consistence of metabolic rates of a parasitic plant and its host. Under such an assumption, we have [8] m M (10)
Conclusions
We obtain maximal biomass of parasitic plants in a host tree, , where M is total biomass of inner bark of a tree.
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